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(54) SPHERICAL MAGNETIC CARRIER AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the composite grains of the spherical magnetic carrier high in a content of 
the magnetic grains and not containing water-soluble insoluble inorganic salts in the surfaces by specifying the 
number average grain diameter and the content of the magnetic grains of the composite grains. 
SOLUTION: The composite grains of the spherical magnetic carrier comprises the magnetic grains converted on 
the surfaces into lipophilicity in an amount of 80-99weight% of the carrier and a cured phenolic resin having a 
number average grain diameter of 10-1600^mg. As the magnetic grains, ordinary magnetic materials, such as 
magnetite and barium ferrite, are used. The phenolic materials to be used are as follows; phenol, m-cresol, p- 
tertiary-butylphenol, o-propylohenol, bisphenol A, and the like alkylphenols, and the halogenated alkylphenols of 
which the benzene group or the alkyl group is chlorinated or brominated, that is, the compounds each having a 
phenolic hydroxyl group, and phenol is preferable when the form of the composite grains is considered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic carrier which is the composite which presented the globular form which a front face 
becomes from the magnetic particle currently lipophilic — ization-processed and the hardened phenol resin, and 
presented the globular form which the number average particle diameter of this composite exceeds 10 micrometers, 
and is characterized by being 1000 micrometers or less and the content of said magnetic particle being 80 - 99 % of 
the weight. 

[Claim 2] The manufacturing method of the magnetic carrier which presented the globular form according to claim 1 
characterized by carrying out with 1m [/second ] or more impeller peripheral velocity while using the magnetic 
particle by which the front face of said magnetic particle is lipophilic — ization-processed under existence of a 
magnetic particle and a basic catalyst in making the composite which is stiffened and consists of a reaction, and a 
magnetic particle and the hardened phenol resin generate, agitating phenols, or phenol resin and aldehydes in an 
aquosity medium. 



1/1 /<— V 



[Translation done.] 



[JP, 09-185184, A] 1/4 /<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a magnetism carrier suitable as an object for electrophotography 
which presented the globular form which a front face is the composite which presented the globular form which 
consists of a magnetic particle currently lipophilic — ization-processed and hardened phenol resin in detail, and the 
content of the magnetic particle of this composite is high, the mineral of water-insoluble nature does not exist in a 
front face, but grain size moreover continues broadly about a magnetic carrier and its manufacturing method, and 
can be controlled, and its manufacturing method. 
[0002] 

[Description of the Prior Art] The property required of the magnetic carrier using electrostatic latent-image 
development for electrophotography ** For improvement in grain properties, such as that the content of the above- 
mentioned magnetic particle is as much as possible high so that many properties and many functions of a magnetic 
particle can be demonstrated enough, ** flowing characteristic, and restoration nature As selection of the 
composite of the magnitude of that the configuration of a magnetic particle is presenting the shape of a ball and ** 
request is attained, grain size is a large area and exceeding 10 micrometers, and being able to continue and control 
in the range of 1000 micrometers or less especially. Speaking of the content of the magnetic particle contained in a 
composite, one fault which will be accepted in the case of "emulsion polymerization method of JP,60-18841 9,A and 
a suspension polymerization method is being unable to blend many minerals of a particle, or organic particles 
generally. It was difficult to blend an inorganic particle especially with heavy specific gravity so much, and 
implementation of such a particle was desired. " An as much as possible high thing is required as it is an unstated 
publication, speaking of the mean particle diameter of a composite as the charge particle of the conventional carrier 
material — JP,1-282563,A — " — making particle size of a — carrier particle into mean particle diameter 20 - 
400micrometer — from the aforementioned developer life, photo conductor carrier adhesion, and balance with image 
quality — suitable — " — the composite which is about 20-400 micrometers is demanded as it is a publication. 
[0003] By the way, as an organic giant molecule, it divides roughly conventionally, and they are thermoplastics, such 
as a vinyl system and styrene system acrylic-acid system resin, phenol system resin, and melamine system resin, 
Although thermosetting resin, such as epoxy system resin, was known, generally as resin for manufacturing a 
composite, thermoplastics with easy granulation was used, and since thermosetting resin was difficult to spheroidize, 
it had a problem practically. On the other hand, since thermosetting resin is excellent in endurance, shock 
resistance, and thermal resistance compared with thermoplastics, the composite which consists of a magnetic 
particle which employed these advantages efficiently, and thermosetting resin is demanded strongly. 
[0004] As an approach of obtaining the composite which consists of an inorganic substance particle and 
thermosetting resin, conventionally How to cool and pulverize after kneading an inorganic substance particle, phenol 
resin, a curing agent, etc., How (Provisional-Publication-No. 54-No. 88995 official report) to carry out the 
polymerization of a phenol and the formaldehyde with the help of protective colloid to the bottom of existence of an 
inorganic substance particle, And in carrying out the polymerization of a phenol and the formaldehyde to the bottom 
of existence of an inorganic substance particle, the approach (Provisional-Publication-No. 62-No. 27455 official 
report) in which the mineral of water-insoluble nature is made to exist is learned. 
[0005] 

[Problem(s) to be Solved by the Invention] although the composite with which it consisted of a magnetic particle 
and phenol resin, and the content of a magnetic particle was as much as possible high with the composite, and 
particle shape presented the globular form is just going to be demanded most now — the above — when based on 
the well-known approach, such [ still ] a composite is not obtained. That is, the configuration of a composite is an 
indeterminate form, although a to some extent high thing is also possible for the content of a magnetic particle when 
based on the approach of kneading a magnetic particle, phenol resin, a curing agent, etc. moreover, the above — 
although the content of a magnetic particle is at most about 75 % of the weight, a limitation is in a content and the 
curved surface also increased the configuration of a composite compared with the indeterminate form when based 
on an approach given in a Provisional-Publication-No. 54-No. 88995 official report, it was hard to call it a globular 
form, furthermore, the above — although the composite particle which presented the globular form was obtained 
when based on an approach given in a Provisional-Publication-No. 62~No. 27455 official report, the mineral of the 
water-insoluble nature which was at most about 67 % of the weight, and there is a limitation and was added to the 
content remained so much on the surface of the composite, consequently the content of a magnetic particle had 
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the fault of having a bad influence on the static electricity property of a composite, or moisture resistance. And in 
order to remove the mineral of water-insoluble nature, the process of rinsing and an acid washing is needed and a 
process becomes complicated. Then, the content of this invention of a magnetic particle is high, and it makes it a 
technical technical problem to obtain the magnetic carrier which presented the globular form to which the mineral of 
water-insoluble nature does not exist in a front face. 
[0006] 

[Means for Solving the Problem] This invention as follows can attain said technical technical problem. Namely, this 
invention is the composite which presented the globular form which a front face becomes from the magnetic particle 
currently lipophilic — ization-processed and the hardened phenol resin. In the magnetic carrier list which presented 
the globular form which the number average particle diameter of this composite exceeds 10 micrometers, and is 
characterized by being 1000 micrometers or less and the content of said magnetic particle being 80 - 99 % of the 
weight, under existence of a magnetic particle and a basic catalyst Reaction and hardening of are done agitating 
phenols, or phenol resin and aldehydes in an aquosity medium. While using the magnetic particle by which the front 
face of said magnetic particle is lipophilic — ization-processed in making the composite which consists of a magnetic 
particle and hardened phenol resin generate, it is the manufacturing method of the magnetic carrier which presented 
the globular form according to claim 1 characterized by carrying out with 1m [/second ] or more impeller peripheral 
velocity. 

[0007] Next, the terms and conditions which are in charge of this invention operation are described. As a magnetic 
particle in this invention, the usual magnetic particles, such as magnetite and a barium ferrite, are mentioned. The 
amount of a magnetic particle has 0.5 to 200 desirable times by weight to phenols. When the reinforcement of the 
composite furthermore generated is taken into consideration, it is desirable that they are four to 1 00 times. A 
phenol is desirable, if there is a compound which has phenolic hydroxyl groups, such as halogenation phenols by 
which a part or all of a benzene nucleus or an alkyl group was permuted by alkylphenol lists, such as m-cresol 
besides a phenol, p-tert-butylphenol, o-propyl phenol, resorcinol, and bisphenol A, by the chlorine atom or the 
bromine atom, as phenols in this invention and the configuration of a composite is taken into consideration. 
[0008] As phenol resin in this invention, generally, although any of a natural resin conversion mold are further 
sufficient, a novolak mold, a resol mold, and the thing to dissolve in water-soluble solvents, such as alcohol and an 
acetone, are desirable. As aldehydes in this invention, although there are one of formaldehyde, furfurals, etc. of a 
gestalt of formalin or a paraformaldehyde, formaldehyde is desirable. 1-4 are desirable still more desirable, and the 
mole ratios to the phenols of aldehydes are 1.2-3. When a mole ratio is less than one, even if it is hard to generate a 
composite or generates, there is an inclination for the reinforcement of resin to be weak. On the other hand, when a 
mole ratio exceeds 4, the inclination which the unreacted aldehydes which remain in an aquosity medium increase is 
after a reaction. 

[0009] As a basic catalyst in this invention, the basic catalyst used for the usual resol resin manufacture can be 
used, and there are alkylamines, such as aqueous ammonia, a hexamethylenetetramine, diethyl triamine, and 
polyethyleneimine. As for the amount to the phenols of these basic catalysts, 0.02-0.7 are desirable at a mole ratio. 
Although the reaction in this invention is performed in an aquosity medium, as for especially the water charge in this 
case, it is desirable to make it total-solids concentration become 60 - 99% of the weight 30 to 95% of the weight. 
[0010] As for the magnetic particle in this invention, it is important to carry out lipophilic-ized processing 
beforehand, and in using the magnetic particle to which lipophilic-ized processing is not carried out, it becomes 
difficult to obtain the composite which presented the globular form. 

[001 1] Lipophilic-ized processing has a method of making the approach or surfactant processed by coupling agents, 
such as a silane system coupling agent and a titanate system coupling agent, adsorb. As a silane system coupling 
agent, there are some which have a hydrophobic radical, an amino group, and an epoxy group, as a silane coupling 
agent which has a hydrophobic radical, there are vinyl trichlorosilan, vinyltriethoxysilane, a vinyl tris (beta-methoxy) 
silane, etc., and there are isopropylisostearoyl titanate, isopropyl tris (dioctyl pyrophosphate) titanate, etc. as a 
titanate system coupling agent. As a silane system coupling agent which has an amino group, there are gamma- 
aminopropyl triethoxysilane, N-beta(aminoethyl)-gamma-aminopropyl trimethoxysilane, N-beta(aminoethyl)-gamma- 
aminopropyl methyl dimethoxysilane, N-phenyl-gamma-aminopropyl methoxysilane, etc. As a silane system coupling 
agent which has an epoxy group, there are gamma-glycidoxy propylmethyl diethoxy run, gamma- 
glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) trimethoxysilane, etc. 

[0012] What has the functional group in which the hydroxyl group and association which can use a commercial 
surfactant and it has on a magnetic particle or this particle front face as a surfactant are possible is desirable, and if 
it says by ionicity, a cationic or anionic thing is desirable, the above — although the purpose of this invention can be 
attained by any art, when an adhesive property with phenol resin is taken into consideration, processing by the 
silane system coupling agent which has an amino group or an epoxy group is desirable. 

[0013] Since the conglobation and heavy-izing of a composite which are obtained by the shear and consolidation 
action by the rotational speed at the time of churning are influenced, impeller peripheral velocity is an important 
factor and, as for the reaction in the aquosity medium in this invention, it is important to carry out with an early 1 m 
[/second ] or more impeller peripheral velocity. When the mean particle diameter of the composite obtained, so that 
a rate becomes the case of 1m/second or more early is in the inclination which becomes small gradually and it 
becomes an about 3m [/second ] early agitating speed, the mean particle diameter of a composite may be set to 10 
micrometers or less, or reduction in which destruction of a composite occurs may appear. If an agitating speed 
becomes loose less than 1m [/second ] churning conditions, the mean particle diameter of the composite which the 
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granulation-izing itself will not progress, consequently is generated turns into a diameter of a granule 10 
micrometers or less, and it will be restrained on an application, and the reinforcement of a composite will become 
weak. 

[0014] In the reaction in this invention, the mean particle diameter of the composite obtained by changing and 
adjusting impeller peripheral velocity so that suitable shear and consolidation may start with the class of magnetic 
particle and an amount, and the amount of the water used for a reaction is controllable in the range of desired. In 
addition, impeller peripheral velocity means the peripheral velocity at the tip of churning feather here. In the above- 
mentioned reaction, if it cools at 40 degrees C or less after making the composite which consists of a magnetic 
particle and hardened phenol resin by advancing a hardening reaction to a reaction and coincidence above 80 
degrees C form, the water dispersion containing the composite which presented the globular form will be obtained. 
Next, the composite which presented the globular form which consists of a magnetic particle and hardened phenol 
resin by washing and drying this water dispersion after separating solid-liquid according to conventional methods, 
such as filtration and centrifugal separation, is obtained. 

[0015] In this invention, number average particle diameter can exceed 10 micrometers, the composite which 
presented the globular form 1000 micrometers or less can be obtained, and the content of a magnetic particle is 80 
- 99 % of the weight. In the carrier concerning this invention, as occasion demands, since the amount of 
electrifications and electric resistance are controlled, a composite front face can also be used, the well-known 
approach's covering by various resin. 
[0016] 

[Function] In this invention the most important point first, under existence of a magnetic particle and a basic 
catalyst Reaction and hardening of are done agitating phenols, or phenol resin and aldehydes in an aquosity medium. 
While using the magnetic particle currently lipophilic — ization-processed oh the front face as said magnetic particle 
in generating the composite which consists of a magnetic particle and hardened phenol resin When said churning is 
performed with 1m [/second ] or more impeller peripheral velocity, the number average particle diameter which 
presented the globular form to which the content of a magnetic particle can be raised as much as possible, and the 
mineral of water-insoluble nature does not exist in a front face exceeds 10 micrometers, and is the fact that the 
composite which is 1000 micrometers or less is obtained. When the magnetic particle which is not lipophilic — 
ization-processed is used as shown in the example and the example of a comparison which this invention person 
mentions later about the reason the composite which presented the globular form also when the mineral of water- 
insoluble nature was not used in this invention is obtained, I think that it is because the lipophilic — ization- 
processed magnetic particle was used from the composite particle which presented the globular form not being 
obtained. 
[0017] 

[Example] Next, the example of a comparison explains this invention to an example list. In addition, the value 
measured with the laser diffraction type particle-size-distribution meter (Horiba, Ltd. make) shows the number 
average particle diameter in the example of a comparison to the following example lists, and the shape of particle of 
a composite is observed with a scanning electron microscope S-800 (Hitachi Make). Oscillating sample mold 
magnetometer VSM-3S-1 5 (Toei Industry make) is used for saturation magnetization, and it is external magnetic 
field 10KOe. The value measured by the basis showed. The content of the magnetic particle in a composite 
measured the true specific gravity of a composite using the multi-BORIUMU density meter (Micromeritics make), 
and showed the value computed by count from the magnitude of this specific gravity. 

[001 8] After preparing 400g of spherical magnetite particles with a mean particle diameter of 0.24 micrometers in 
example 1 Henschel mixer and agitating well, 2.0g (PUREN act TTS: Ajinomoto Co., Inc. make) of titanate system 
coupling agents is added, and it is abbreviation. When a temperature up was carried out and for 30 minutes improved 
mixed churning to 100 degrees C, the spherical magnetite particles covered with TTS were obtained, another — a 
11. 4 TSU openings flask — phenol 40g, 37% formalin 60g, lipophilic — ization-processed magnetite 400g, 10g of 28% 
aqueous ammonia, and 60g of water Agitating with 2m [/second ] aerofoil peripheral velocity 85 degrees C is raised 
in 40 minutes, and it is 180 at this temperature. Reaction between parts and hardening of were done, and the 
composite which consists of magnetite particles covered with TTS and hardened phenol resin was generated. 
[0019] Next, after cooling the contents in a flask at 30 degrees C and adding 0.5I. water, the supernatant was 
removed, and the settlings of further a lower layer were rinsed and it was air-dry. Subsequently, under reduced 
pressure of this (5 or less mmHgs), it dried at 50-60 degrees C, and the composite (henceforth Composite A) was 
obtained. Number average particle diameter was 70 micrometers, and the obtained composite A was presenting the 
globular form near a true ball as it was shown in the scan microphotography (x1000) of drawing 1 . moreover, the 
content of magnetite particles — 86.3 % of the weight — it is — a saturation magnetization value — 74 emu/g it 
was . The main manufacture conditions at this time are shown in Table 1 , and many properties of a composite are 
shown in Table 2. 

[0020] Composites B and D were obtained like the example 1 except having changed various impeller peripheral 
velocity to the class of examples 2-4, the example 1 of a comparison - 2 lipophilic-ized processing agent and an 
amount, the amount of a phenol, the amount of 37% formalin, the amount of a basic catalyst, and the amount list of 
water. The main manufacture conditions at this time are shown in Table 1 , and many properties of a composite are 
shown in Table 2. 
[0021] 
[Table 1] 
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[0023] The composite obtained in the examples 2-4 was presenting the shape of a ball for all as a result of scanning 
electron microscope observation. The composite obtained in the example 3 and the example 4 is shown in the 
scanning electron microscope photograph (x300) of drawing 2 , and the scanning electron microscope photograph 
(x3000) of drawing 3 . The composite obtained in the example 1 of a comparison was presenting the indeterminate 
form as it was shown in the scanning electron microscope photograph (x300) of drawing 4 R> 4. Moreover, mean 
particle diameter was a diameter of a granule 10 micrometers or less as the composite obtained in the example 2 of 
a comparison was shown in the electron microscope photograph (x5000) of drawing 5 R> 5. In addition, as a 
lipophilic-ized processing agent, "KBM-602" (trade name: product made from Shin-etsu Chemistry) used in each 
example of examples 2 and 3 is a silane coupling agent which has an amino group, and "KBM-403" (trade name: 
product made from Shin-etsu Chemistry) used in the example 4 is a silane coupling agent which has an epoxy group. 

[0024] 

[Effect of the Invention] It is the composite which presented the globular form which a front face becomes from the 
magnetic particle currently lipophilic — ization-processed and phenol resin, and the magnetic carrier concerning this 
invention has the high content of a magnetic particle, and grain size continues extensively and can control it. 
Moreover, since the mineral of water-insoluble nature does not exist in a front face and the magnetic carrier 
concerning this invention has neither the static electricity-property nor the effect on moisture resistance, the 
problem of the quality side of a product does not occur and it excels also in endurance, shock resistance, and 
thermal resistance. 
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[0 0 14] ^M^asJ-j-SS/Si^v^TH:. affiffi^P 
oSM&t/fi, Kl«*c««i-«*o*K:J:oTaaft* 

5feffi^>il3SS^r k*n*> 0 -bl^ J K^^-*5V^T, 80^ 
tte^F ir^LL-fc^^y — /HffiS fc s6» fe ft S 

/v«JBfc36»bft5a^*raLfc***i$»6n* 0 



-3- 



[0015] *mmicio\,^xn, ftwaffftpioiim 

*m?L. 1000i*mKT«>3WBSrfiLfc«*»S:»5r4: 
hn-ypf^^, JSfcW^FjSfcfcJ: 

[0 0 16] 

kjs • * *r , fc «ft ufc 7 s y -/hmb 

t>fc, Bfjia^^im/#^jbco^m^^r^ofc 

«» £ fi L fc R¥*&*KP*# 10 Ai m £ M x 1 000 ji m £AT 
"C*>5*^*d5^p > jx5i:V^5 : SP3l^*>S« #3893 

[0 0 17] 

(*) so K±9tWLfc«-e»u m^m<o%L 

■WMBHu £SES«^SStR«s-800 ( (#0 0 3K»f^Bf 

so r-««bfcfco-e*>5 0 <asi«fttt. ssjffcftsws 

^jffVSM-3S-15 (JOEL* (flg) St) fcJBWC, ^«HK 
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h«*400g*{fci&*, A<at#Ufc«L 
h**y^y (:7V ^7* hTTS : 

(80 St) 2.0gSr«*PU lOOt L 3 0£ffl 

:7 m/ -/MOg % 37%4>/W-r y >60g , ^ffift^Qf 

3S$nfc^^^-f Moo g , 28%r>-^-^r7Kiog , * 

60g *r2^»0«Ji3^'TflB^Uft*6. 405^1^85^ 

H«ajK"Ci80 Wffc£ttt\ TTS 

A4M fc A» 6 ft tffo /Co 

[0 0 19] :7 7*=rtOrtS«*30t;iC?&SI 

t, 0. 5 1 ^*SraSJPUfca, ±«*««rl**U £ 

SET (5mmHg«T) l£50"^60t "Cf£#fe ItS^ft (K 

Wtt^iHS^O/unT?*)!), BB 1 0^3lESH1Rtt9X (x 

iooo) tc^-rjiD, j*#KiiBi^#»«:SbTv^ s 

T, «Sft«fbflttt74emu/g "CfcoTCo roDB$<7^g$Sag 
[0 0 2 0] XJfc«2~4, Jfc*«l—2 

^ y >-cofi, £Si£ft6«tos, 

«B^DSr^ 0 r^^KSBtSWtSratllc, « 
[0 0 2 1] 

[Si] 









7 « J - Jfc 


3796**7 9 x 




* 






(All) 


a 

(«) 


& IS 


CwtX) 


(«> 


fi 

(g) 


<«) 


5 

{&) 


(■/ m 


i 


0.24 


400 


yi//T^ UTS 


0.5 


40 


60 


10 


60 


2.0 


A 




0.24 


400 


KBM-602 


0.5 


40 


60 


12 


40 


1.8 


B 




0.24 


400 


KBM-602 


0.75 


40 


60 


12 


60 


1. 1 


C 




0.24 


400 


KBE-403 


0.5 


40 


60 


10 


40 


2.5 


D 


i 


0.24 


400 


* to si 


15 


30 


6 


120 


2.0 


E 


tttt*!2 
'0 0 2 2 


0.24 


400 


7ls>Tt h TTS 


0.5 


40 


60 

X \3*9\ 


10 


60 


0.7 


F 



-4- 





( J"") 






t3 Zft 

(wtX) 


(eau/g) ! 


A 


70 


1* S 


3.64 


86.3 


74 


B 


30 


tt » 


3.30 


81.3 


70 


C 


280 


i$ & 


3.63 


86.1 


74 


D 


15 


E* » 


3.95 


89.9 


77 


E 


>400 










F 


2 











[0023] mmm 2-4 t» & *a£S! 

*« 3 xu5Hi6« 4 -e# &nfc«-frft*r , ia 2 ©*ss 
s^imttvx (X300) , b 3 a^stt-T-mttry 

K (X3000) ic^-r o Jt«Wlt?»6ix*:*^»Wt, HI 
4^MSt^iai^S (X300)t^i-ii9, 5P3©(J 

5 0«-7-M|R«9X (X5000) tc^Til^ 
fl$lO/im«T<0/htt«^fcofc. «*fk«k3SS0 i: L 
"C, ^Jfe^j2, 3©#jaiS«Tf«V^fc TKBM-602 (jffifi 
* :flT«ft# (Me) CD J ttr^XSrttSV?^ 
S> ^ y ^ ^fflX'fo V % MMW 4 T*m l^fc TKBM-403 OS 

:mmfc¥ (») at) j tt^#^'>at*r*-j-s*>9 

[0 0 2 4] 
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